Our initial model configuration consists of a ~5 km thick package of sediments, 9 consisting of ~45,000 particles (60 and 80 m radii), randomly generated and allowed to settle 10 under gravity within a 120 km wide model domain. Particles are bonded to impart cohesion, 11 except along a weak 100 m thick decollement located ~1 km above the model base. The model 12 material corresponds to the highest cohesion example of Morgan (2015) , and exhibits 13 mechanical properties comparable to cohesive marine sediments (Schumann et al., 2014) . Bulk 14 cohesion (C 0 ) and coefficient of friction (µ b ) increase with depth due to changes in particle 15 packing; C 0 ranges from 15 to 25 MPa; bulk µ b lies between 0.25 and 0.37. The coefficient of 16 friction along the decollement is approximately 0.1 (Morgan, 2015) . 17
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For all models, the vertical left wall is translated inward at a constant velocity above the 18 low-friction decollement, simulating an accretionary backstop that causes horizontal contraction 19 and thrust faulting (Morgan, 2015) . The planar geometry of this moving backstop is chosen for 20 simplicity, and also because of significant uncertainty and variability in the nature and 21 geometries of real backstops (e.g., Byrne et al, 1993) . Our numerical investigations of alternative 22
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backstop configurations, both landward-and seaward-dipping, show that backstop geometry has 23 little effect on overall distribution of structures within the accretionary wedge, which is also 24 consistent with analog model models (Byrne et al., 1993) . 25
In the seamount models, a rigid triangular seamount 2 km high and 10 km wide, centered 26 at 41 km, is embedded within the strata, penetrating the decollement and extending ~1 km above 27 it. The 2 km seamount height lies near the lower end of global examples compiled by 28 Dominguez et al. (1998) , so that we can assess the subtleties of seamount interaction. The model 29 seamount remains fixed to the base of the model as the left wall translates inward and eventually 30 past it. An equivalent simulation without a seamount (Morgan, 2015) defines a reference 31 configuration. We also examine two additional seamount-bearing configurations that contain 32 weak internal detachments, discussed further below. 33
Our 2D simulations do not allow us to explore the 3D effects of seamount interactions, 34 which could include complex along strike terminations of faults, non-uniform fault 35 displacements, lateral transfers between faults, and local stratal tilting (e.g., Gulick et al., 2004 Gulick et al., , 36 2010 Moore et al., 2007) . In addition, large splay faults may wrap around impacting seamounts, 37 producing curvilinear fault traces at the surface, as well as highly localized uplifts and basins 38 (e.g., Ranero and von Huene, 2000) . The effects of this 3D complexity can be addressed more 39 completely through future simulations. 40
MODEL COMPARISONS 41
The rest of the supplementary file contains comparative "snapshots" showing the 42 progress of the numerical simulations discussed in the text. Each snapshot records simulation 43 states after sequential 1.6 km increments of backwall displacement. The left edges of the plots 44 are referenced to the backwall to better display deformation progress. Images are plotted 45 consistently on the pages, and can be viewed as an animation (e.g., full screen mode). For all 46 simulations, two panels are shown: 47
• Left panels show particle configurations. Colored layers allow deformation to be tracked. 48
The low-friction decollement lies above the basal blue layer, and guides slip in response 49 to backwall displacement, except where interrupted by a fixed seamount (black triangle). 50
• Right panels show cumulative distortional strains, defined as the second invariant of the 51 deviatoric strain tensor field (Morgan, 2015) . Positive values (hot colors) and negative 52 values (cold colors) denote right-lateral and left-lateral sense of shear, respectively. 53
The four configurations displayed here are as follows: 54 (a) No seamount, no internal detachment: This defines a reference configuration, and is 55 identical to the highest cohesion simulation described by Morgan (2015) . Forethrusts 56 form in sequence, with new faults breaking forward, building an imbricate stack of nearly 57 evenly spaced thrust faults. Backthrusts with opposing dips develop intermittently, 58 typically accommodating kink folding as fault-bend folds develop, and occasionally 59 cutting across previously formed forethrusts. 60 (b) With seamount, no internal detachment: A rigid triangular seamount, 2 km high and 10 61 km wide, centered at 41 km, is embedded within the strata, penetrating the decollement 62 and extending ~1 km above it. The model is otherwise identical to reference model (a). 63
The presence of the seamount causes the early initiation and long-lived activity of the 64 fourth thrust fault (T 4 ), in turn delaying the formation of subsequent thrust faults. 65 (c) With seamount and partial internal detachment: This configuration is identical to model 66 (b) until Image 100 (16 km backwall displacement), at which point a layer of low friction 67 particles (red) is introduced to define a weak internal horizon to the right of the seamount. 68
